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(57) Abstract: A process for producing a compound represented by the formula (I) ( wherein R is an aromatic heterocycle, etc. and 
A is a hctcroalicyclic group, etc.), characterized by reacting a compound represented by the formula (II) (wherein Hal is halogcno, 
and R and A have the same meanings as the above) in the presence of a sulfmic acid salt and a salt of an acid or organic base; and a 
novel crystal of 2-( 3- isooxazolyl)-3, 6, 7,9-tetrahydroimidazo[4 s 5-d]pyrano[4,3-b] pyridine phosphate monohydrate. 
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(5t*, 6 IB ^ fit lw IB 2: 1*3 H) 

Tf**ft*fll^*<Dl![36aU (3--fv^^^ i ; i J ;v) -3, 6, 7, 

9-rh7tKD>f [4, 5 - d ] y [ 4 , 3-b] K>;?> D >Ht 
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mmm 

mis j s, m y v >mm&®mmm&&* ^vmrnmrnm 

*ISlt«5i^-f ^>;tyy>S3|^li3F5 - 2 8 6 9 7 3 tgB^$ 

i: UTv N — ^ 2 - tTD y K > j pf7j-;i/x-f;i'-t:7x^;vi^ft 

If £ffl^££&#aB«s;*ftT:u&o bfrU 1 5 0 °C~ 2 5 0 °CT>HJ5S ^ -& S ifc 
££££2- ( 3 --f V^^r-y-V" y ;U) - 3, 6, 7, 9-f h7tH 

n>f [4, 5-d]tf77 [4, 3-b]try^>Sfctt^©ffi*#cee 

1 9 9 2fp ^2 3@tt*38ftl*&£g& 9 7~9 9Sttt, -f >M 

38 W© IS 5* 
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U;v)-3, 6, 7, 9-Tf7th-D^^>;[4, B-d] [4, 3 - 

b] try S?>afeti*©tt[©«fa»«tt*«tU t K^*© U >££<D*r&££& 

[ 1 ] 3« ( I I ) : 




K*££*-f ) 

T^ftS'fbl^ (ID ttZ) *X)V7J >®^CDi?STT- 



R 




[2] a) g££ttb) *««a©*0#4T > CSi6$'&ac fc*«r«fcf*^ 

1 1 ] mmcommm, 

[3] R#3 --f U !K A3S# 
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T?**x [1] [2] geUOM^S, 

[4] Xfr74 Y 4 >mMT'&%, [ 1 ] ~ [3] <D 

[5] m&ttyz^-fcywtX'&Zs m ~ [4] <D»rti*K:&&<D®mm. 

[6] gjBSflEtfl 2 0°CWTT-&3> [2] ~ [5] <D^ttifr\zmm®mm 

[7] 3»*X»ISl«ft«fc4ig*f/^->* s lalilf^fi (2 0) = 1 5. 3 S 17. 
8 N 26. 2, 11. 6, 20. 9. 25. 7 & J; t>* 2 7 . 9 (g) K±g&t? 
-***-r*s Si ( I a) : 



T'^£*l-32- (3--fV^*t^'J;i/) -3, 6, 7, 9-f f7tKD^ * 
*V [4, 5-d] [4, 3-b] KUS?> U >R£ 1*IP«J (WT, lb 

(la) 4:1-4) ©ISJi*«fcV 
[8] m&V 1 6 2°C~ 1 7 5°Cffc^ [7] 8Btt<Z>&£ 

EI 1 tt:7i;XAS©»*Xj||I]#r*-*- Ft^, 
H3ttft-«a©»*X»H#ff-ir-b-C**. 
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rTU-;i/j fctts 7x^;k t7f^ 7>h'J/K Or-^W7i 
rggl^ftTV^fc J^7 'J--;i/j fcttT/l/^JK tFD3^> N 7/l/3^ri/ s 

77/i/3^i/iM_M) \ i/TSs tkjs *j i) t < itvnmr 5 A t 

/\d^;7;^;k tFo^>7;^;K T;i/adr ^r^^K r^v^r*^/' 

;i/dr;i/ N -hDT;i/^;i/> 75;7i^jK 7^^7U7iH)K i/T J 7 A/ 

»;$?;k tfj^s^K tn^-/K tf^^^K MJ7^-/K ^v;t*-y- 

\/'j;K 7j-*1t^D;K ^JF^^7yj/W 'f VfJ^'J/K f7V'JiK =f-T 

^7v>j;k 7 u;i/* .t^^x-^fif © 5 ~ 6 gcD^mm^Tum^, omj 
;k *<>x-f $ *v u;k -r>*vu/K -f>FU^-;i/> *7V;k -rv^7 
y/K ^wu-;k 7^7^-;k ^i/y-JK t7f;y=^ */*-tf 
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'?>X^7^7 , ;'J^ '<> , ;7'J^ 'O^l-*, AiWV/iJjK 7 
hb , D^ri'7Us AD^>, - h n v 7^>;k #;w^^;k ^tf^W^-f 

;k *;wtt-f /i^ + s^ ^^A^^^w ;i/:*^>x ^u-fhA ?-#>>w hA 

tFnJpi/7;v+;K t;i/=j ^^>T;i/^;i/x t^v* ^T-H/^i/x - 
hvT)v^-)v, tk;t)i*)i, 7->;v7^7;v+;w ^7/7**;^ 
tf^T^^viftfptf &tix i «±©£*©<fc|IC«&a£&£bTV>T i fe £V»„ 

r l£t±®0, Sx SOx SOjiJilf/^feliNR 1 (5£#x R'li*!, 7 
A,"e^T £ < x * ?> C7;^;^filt UT*LWCfe.k^5~9g©||i 

^Sj awsi-stry y >mtm-&LTis Dx *WCtt^^n^>f A 

ytFDf^7xA i?tFD77A f7 , A}7, 2? t H D tT 7 7 x ^ t F D 

^^rtf^yx c^^a K^^yy, *^*>ja f-a-^/i/tfy y % rt-7t 

tFnt7A ytFDf^t^Alfett^yyA^fflK, StytFD 
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Dtr;v. ^V7ntJK n-7^;K 'fV/fJK sec-7f;i/, tert- 
T^/K n-^>^;K -fV^>^;K ^tf'S.V^K tert-A>f^ 2 

i h t e r t -7 v * is % )VK v<>y 

)V * * */ ij )\> * r. &m fcf 6 n § o 

tt'^^j ttt, j^^tSf l~i 0©TO7^i/i' t t^^fir^;^^t 

ai/>j;k K/t-n-r/K ^*#y-f /k r^yo-oK yuvxaj **i7 

^>V*-f;K 4-tert-7fjK>^^V N ^ > -g > X ;V * - ;]/ £ «fc h )\, 

#£U<tt«*«i~6©ffi«7';i/:3*S'T«**. «jtay h=^>. ^h*^ 
n-^D#dpi/, -YVT'dtK*^ n-T'h*^ -iV/YZ-ls^ sec-zfY 

+ v^^^;i/^-^F^s -^t*^;!/*^^, -fVA/fj^^i', 
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i^m (i) cDM»±i j F^^ix?)^i: uta, mm. o > 

tt« 7sMb;dc*K* jMb**&$©8;&©« ; ¥$L &Bs 151, JLK* 
>Wt. 7v-;H v vi/OS, 3^*18* ^#>*;i/*>^ ^ > ■£ > * ;i/ * 

5 >$^©M7^il©^£^i:f3C:£#T-#£o »t'J 

* b^o 

(i) (is ff«©«©aaa:*«*«iESfett*fcBSffiLfc*©*a^-r 

(I) fcB\ 3«B©S&£tt###;£U ±13^ (I) li€©ftg|0ij 

ku*tftft«ttf&^. tot, <b^*'(i) tt^©ffe©s^^'fi*. r 

&fc*>Tf3fc:S£tl£ (2-3, 3a-3b. 4-5) C-fijg^S^f 
4»(I')*«tlf(l-3b,2-3,3 a - 4) £-«,3§^£;£ iTMbl^tKl ' ' ) 
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(I) ttfa'S® (II) *&T(DK&Ktt1Z:\Znz>Zt&'Z%Z> 0 

$f, (ID *y^f;i/^A75 h\ F> N, 

y >> A, h ;i/^i>x;i/7 ^ >g?# U <? A. h >x )vy j >$? V * t> 
a, **>z;)/7 4>Wti-hV'>&y >z»7 >m*V tfyzfr 

ZtziUhft® (I) <z>^$iS, JHb*f£$£fc u<tt** >x;i/*>M^#i£ 
a) $$fettb) m%k&m<Dik&&V7,)V7 < ^iilWt^^ftTtBfif) 

i\j&®*nz>m&, ® 1 3 o*ckt. t< 1 2 o-c^t> «t u < 

&$fctt*ra£ScDi&#:j£Tl!^o*H&«U «i¥ 5 - 2 8 6 9 7 3 £1315 
#fBf!§£i£-e^£>ftfett;£«r (I) tt. Sffit J: !? 7 
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±BB©3&«T?ft *>ft*fl3-&» ( I ) ©tti:oTffc3<{b£*S (I a) ©ISSfc b 

7'J XAStt0!*.«ttT©#»fc: J: Dfca c t^-e^^o 

*1\ «f»3F 5 - 2 8 6 9 7 3|B«0*a*fctt±iE©*«W**t: J: 2 
- ( 3 --f - 3 , 6 , 7 , 9 -x h7 h KD-T %W [4, 5 

-d] [4, 3-b] Ki;y>©7'J-#fel/<l4t0t$fett*0ig«|D 

mitm** vxmtzib^m >»») ***u (»o . o 1 ~ 

o. isi, #*b<iao. o 5s«) *«f*c»»bx ^aiT-M^ftfifiai 

±ge©#&£&uT, ffitA^.2- (3--< y**tJ-y - 3, 6, 7, 9 

-f h?kFn^^; [4, 5 - d ] \Zv J [ 4 , 3-b] ^ y ^ 7 'J -flc 
*&tt*©2kjW4Sn!&ofeS-&K:tt, ^;vj:bi~2, ffiKttfii. 2t-'J> 

t^yrn/w-^, ft* b< 1*2 o %#7jc-r V7a7i7-;i/) t-bu^ot 
U-rlSJi'fts**T*6±a©jl *)#!••; >K*iS*-c?H6lib'r<& J; 

fes i&3 0~ 1 0 O'C, ft* L<im6 0~ 1 0 0*CfcftI*ftbfc#&ai#*- n« 

«Wfia-e-fl3-&* (ia) ©7-y XAgtfu^ns. hm©rs^»8!I 

fli^tt (I a) ©7 , U'XAatt»!Rai:Jt«bT»*«J:U c ^CWr4S;SttA ! 

«<»*b^o »&fc©a»#g'^&sfc«>. Mime 
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(I a) 6 2- 1 7 5*C, J; t) M^tili 1 6 7 

~ 1 7 0°C©S6ffli*jT*&.5o W^ttH^JdS^fcBUcBuiSiD^iSfcJpUT^it. 
««fcv> 0 

fitT©K»C:fett*<fc£« (la) ©X«EI#ftt"Fia*#fcJ:&1fofe. 
XttH9rM«£fl : : 

iftlRAD-CS^ U*XiSgIlI#f^S 

Target: C*u Graphite Monochrometej\ H f[£E : 40 kV\ ^ffc^ : 40 mA^ Slit : 
DS=0.5, RS=0/3, SS=0.1, Scan Speed : 3° /miiu Detector Scintilation counter x 
KJHs/V- '>S»*tt»ffl (0 5mm) 

3SJS011 2- (3 --f V U*) - 3, 6, 7, 9-rh7tFn^ 

*V [4, 5-d] t?; [4, 3-b] t'J^XDM 

ftllrtf (II : HalliCK R=3-^f V * * tr ^ D ;W A^=^t K D f 
7; ) 1.25g §DMF 12ml tigPt, ^7 h;i/i>^;i/7 -r }- U "j? A 

3.20g fcinx iicc^t-M it> * >*;i/*>$ o.86 g M;bn Ltzo &^t- x 

it&yia 1)3. 75g ©DMF12.5ml l^&gCT 1 I^P^^ftTfllT Ufc 0 £ 

££ x HfiJSEtcr 1.5^fflHt«ibfca^»x T-fe b > 40ml *tUz.®m<DWMfc& 

f ^tl>clM$ *$&*©*£* 55.5ml 96% 0.367g, r£&l£ 

0.25g*i0;t 60"C"T?«#U ?5ttlS**3S9Lfco 3«t 4.8%7jc&<b^ h 
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lie? A 18.5g £j!ffl;t4<»UT> flrfflSfc^BtU *I^*l«D7 i ;-{t:2*»* 
3.99g %mtc (JK^ 80%) o 



mmm2 

fit 2 - (3 --f - 3, 6 , 7, 9-rl-7tHn^^;[4 J 

5-d] tT^y [4, 3-b] tf 'J y > EMtffe »K 5-286973 

Itfeb, 1 VfcJi-fb^* (I I) lgtMttlmK^K^it. 

$ 1 







mm 


cc) 


mm 

(hr) 


(%) 




1 u 

is* 






DMSO 
(2V) 


145 


1 


92.0 




0.5 t* 






DMSO 
(2V) 


145 


2 


93.0 




0.5 f ft 






DMSO 
(2V) 


145 


2 


90.5 




it* 
iiffi 


>^ 


0.5 t 

mm 


NMP 
<4V) 


94- 
97 


1 


90.4 




i t» 


7^ 


0.5 € 

mm. 


NMP 
(4V) 


94- 
97 


2 


94.0 



NMP : N-p<^;i/- 2 -tfD U h* > 
DMSO: i>*?-)V7s)l**i/ K 



###11 2- (3-^V^^>;^) -3, 6, 7, 9-rh7tFo^ 
[4, 5-d] M^J [4, 3-b] trU3>> (7'J-#, 2*;fn*B) ©Si 

»«tK mmfizmx<g*tt Ufc 5 L4*77^3tft^l! ( I I : 
HalliCl, R = 3 - -f V * VMJ /k A|=^hFDt 7 ;) 984g (3. 
5 3t;i/) £i£A> #^T-N-p<^;i/-.2 -tf D l) K> 1. 
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i4o*cs-e^ 7± h y 2 L*M*.xmmWit Ltz&, 20L41777 

7*Y>1. 3Lf 2KM18^I^lts 2- ( 3 V****/ 
•J;i/)-3, 6, 7 , 9-rh7tHD^?^;[4, 5 - d ] M 5 y [ 4 , 3 - 
b] t'jy> (ttfttt) ®&£A8 7 9 g (89. 3%) £f#fc 0 

mm& 8 7 9 g£2 0%t*^V7n;V-;i/3 5.16 L «n 
T|7>t-7* 5 0 5ml i:*§&^2 9 5 g4Mt, 2 0 #fflinflft»*bfco 
MUfe2 0%a*^V7-D;t;-;P6 . 7 L fc-f V 7*D/W - 
;i/3. 3 L-CJB&ifc&U H*^**#*-ri*JETt«libfeo 9. 9 5kg$ 

x-mmbtzmm* 4-cr* 1 8i$m*ipu fttna**^ *&2 0%$*^ 

D^y-;i/ 1 . 8 Lt2 0iSfcM 1 8MSilgIbT, *JHb^»7 6 4 g ( 7 
7. 8%) *fcfc 0 
mp >300°C 

7n^^W(C 12 H 10 N 4 O 2 • 2H 2 0) 

Hlfett : C,51.80;H,5.07;N,20.13;H 2 O,12.95% 
: C,51.85;H,5.10;N,20.30;H 2 O,12.71% 

3 0 LRjfcSfc. ##M l-Cfcfefls^* (7 ft, 2*»*) 7 6 4 g(2. 
7 4 6 bfc 0 2 0%t*-fV7Dyty-^2 6. 7 5L£ 

iPX., $#T8 0~ 8 4°C\Ztia% l \sXmmi5-&tzo CtlCfSSJ^7 6 . 4g§jS 
AU HfiftT? 3 0-#HJ*#Lfco r5£&£ifiS'J&. IPS Ufe 2 0 %#*-f v 7 
D;W-;]/3. 4LT^U; 0 S»ifti^#tT6 0 LSffltl^^SS bfco 
Btf. 7 8^fcifflllftLT-a*rtiibfcl6a*iMIU 85%H83 8 9 g (1. 
2 3t;Hi) V7"d;V-^-3 8 9 ml***&AQU -ivyurtJ—fr 
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;i/4. 6 Lf2@^U ^SCt 1 8mi&&&tZ£s tMfcgfc VXfc&%d (I 
a) 946. 5 g (96. 2%) jfiftbtitzo 
mp 234-236°C 

7C«^^f(C I2 H 30 N 4 0 2 -H 3 P04-H 2 0) 

mWbife : C,40.23;H,4.22N ) 15.63;P ) 8.65;H 2 O ) 5.03% 

Uttffi : C,40.39;H,4.17N,15.92;P ( 8.53;H 2 O,4.10% 
ft* X HEIW : 12.4. 14.7. 17.4, 19.6, 21.4, 25.0. 27.0(g) 
I R : 3426. 3109. 1642, 1123. 998. 957 £ J; 808(cm') 

a) 3 1 1 9 g (8. 7 0 5^;V) MAbfc. 8 5 %bA,g£5 0 . 1 

8 g ( 0 . 0 5 *)UmM) £^t?^@* 18.71 L£2m*.. IlHi: L£ 0 SI 

tiMbtT-iJXAiCMSi^fiAU M(23~24°C) 

#bfc 0 «ftt)a%«7§N 1. 5L-t-2H]ft#iU MfcT4HIH»JE 

$£*U 7"'; XA B B a t LT-fb^rtJ (la) 2902g (93. 1%) 

mp 167-170°C(^?S1|J«¥) 

dp 242-252°C(^felfeg|) 

7t%%m (C I2 H 10 N 4 0 2 -H 3 P0 4 -H 2 0) 

lil : C,40.23;H,4.22N,15.63;P,8.65;H 2 O,5.03% 

£0t4B : C,40.25;H,4.26N,15.71;P,8.64;H 2 O,5.16% 
ft*Xi^|ll*f : 11.6,15.3,17.8,20.9.25.7.26.2 fiiV 27.9 (Jg) 
I R : 3264, 3104, 2533, 2085, 1648, 1119, 1089, 954 & X Tf 513(cm ') 

WT©K*c*«-afls-&* (i) ©MttTffi^ct-sHPLca-esj^b 

13 



WO 01/74821 PCT/JP01/02620 

: t>* — #—X 510, 481, 712 WISP, 741, FD20A £tc\t 
"i7*-*-X 510, 486, 712 WISP, 741, FD20A 
* 5 A : YMC-packed column AM-302 S-5 120A ODS(4.6 mm 0 X 150 mm) 
#7 A&g : MM. 

: * & J —fr/yk/T F A = 200/800/1 (v/v) 
§£31 : 1 . 0ml /m i n 

&ffiifc& : 2 3 0 nm 
&mm& : 5-85>ug/ml 
SAM : 15^1 

(I) ©HP L C ^-^©jSfi&U^tt^-^-X 991 Photodiode 
Array Detector ^ffll^TI^SfE Lfco 

(i a) ®7v x&mio zzmvimzmnt bx%^tz 0 &m®2 5m 

So 

i tmrnt Lxunzm&b, i 8 o o luxi^t^ (n#*ri b 

1 6 RIHHBJ^ 28800Lux-hr/day) £ .fctf 1 0 0 0 0 L uxfl 
T?g£ (StftttitimtiN 24000 OLux- h r/d ay. 30 + 

3*C) -C«#U& 0 -2 0T;#£##fifc*iPSfc UT±B£ftT©HP 
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312 





7'JXAi 








(%) 




»#* (%) 


1800Lux 


1 vn 




10 0.0 


±~ + 


9 8.6 






9 9.9 


+ 


9 8.3 


3 >rJ3 


+ 


10 0.1 


+ + 


9 6.9 


4^ 


+ 


10 0.1 


+ + 


9 7.0 


lOOOOLux 


1 » 


+ 


9 9.5 


±~ + 


9 9.3 


2® 


±~ + 


9 9.7 


+ 


9 8.0 


3® 


+ 


9 9.2 


+ ~ + + 


9 7.4 



^fixHWC^jfflffificD^VN^^T-feSo $Ltc. <b-&^ (la) o 7* y X A H « 
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l.S(II) 




(II) 



A31ttltt±©(K S, SO, SOai'cfc^/^fcfiNR 1 (st^ R 1 «** N 
(I) : 



3. R#3 --f V*^V"J*T*0s A3S# 



Tf**x j^cDt&HfM££feI*!!5 2KIBtt<DK&t*. 
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